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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the photoelectrical inverter which arrange many crystalline 
substance semi-conductor particles of the first electric conduction form on the substrate used as one 
electrode, and an insulating material is made to intervene between this crystalline substance semi-conductoi 
particle, and forms the semi-conductor layer of the second electric conduction form in the upper part of 
this crystalline substance semi-conductor particle While decomposing the material gas which diluted the 
semi-conductor layer of said second electric conduction form with hydrogen gas. making it deposit on said 
crystalline substance semi-conductor particle and forming The manufacture approach of the photoelectrical 
inverter characterized by making low concentration of said hydrogen gas to said material gas, and forming it 
above the lower part of the semi-conductor layer of said second electric conduction form. 
[Claim 2] The manufacture approach of the photoelectrical inverter according to claim 1 characterized by 
the semi-conductor layer of said second electric conduction form being a crystalline substance 
semi-conductor layer. 

[Claim 3} The manufacture approach of the photoelectrical inverter according to claim 1 characterized by 
the semi-conductor layer of said second electric conduction form consisting of silicon or silicon carbide. 
[Claim 4] The manufacture approach of the photoelectrical inverter according to claim 1 characterized by 
said crystalline substance semi-conductor particle being silicon. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of the photoelectrical 
inverter used for the photovoltaics using a crystalline substance semi-conductor particle about the 
manufacture approach of a photoelectrical inverter. 
[0002] 

[Description of the Prior Art] An appearance of a low cost ** silicon raw material next-generation solar 
battery is desired strongly, A grain shape advantageous to saving resources or the conventional 
photoelectrical inverter using a globular form silicon crystal grain child is shown in drawing 2 (for example, 
refer to the patent No. 2641800 official report). The low melting point metal layer 8 is formed on a substrate 

I, and this photoelectrical inverter arranges the crystalline substance semi-conductor particle 3 of the 1st 
electric conduction form on this low melting point metal layer 8, the amorphous semiconductor layer 7 of the 
2nd electric conduction form is minded on this crystalline substance semi-conductor particle 3, and it minds 
an insulating layer 2 between the above-mentioned low melting point metal layers 8, and forms. 

[0003] moreover, to JP,61-124179,A As shown in drawing 3 , opening 1 la is formed in the up aluminium foil 

II. The silicon ball 10 with n form epidermis section 10b is arranged in the front face of p form nucleus 10a 
at the opening 11a. While removing n form epidermis section 10b on the background of this silicon ball 10, 
forming an insulating layer 2 in the rear-face side of the up aluminium foil 1 1 and joining p form nucleus 10a 
on the background of the silicon ball 10 to the lower aluminium foil 9 The photoelectrical inverter which joins 
n form epidermis section 10b to the up ANIMINIUMU foil 1 1 is indicated. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in order to use an amorphous semiconductor layer as a 
semi-conductor layer 7 of the 2nd electric conduction form according to the photoelectrical inverter 
indicated by the patent No. 2641800 official report shown in drawing 2 , When the optical absorption of the 
amorphous semiconductor layer 7 originates in a large thing, must make thickness thin and forms the 
semi-conductor layer 7 along the front face of a particle 3, Since the thickness distribution by the location 
arises and thickness of the semi-conductor layer 7 cannot fully cover the thin grain child's 3 whole surface, 
formation of the pn junction in alignment with the outline of a particle 3 becomes difficult. Even if it is the 
case where the badness of coat nature is compensated with forming the semi-conductor layer 7 after 
grinding and exposing the upper part of a particle 3 and an insulating layer 2 to a plane, the washing process 
which removes a polish process and polish waste increases, when variation is in grained height in addition, 
the area of pn junction varies and sufficient property is not acquired. Consequently, there was a problem of 
becoming high cost and low conversion efficiency. 

[0005] Moreover, opening 1 la was formed in that it is necessary to manufacture the silicon ball 9 which has 
n form epidermis section 10b on p form core 10a in the photoelectrical inverter indicated by JP,61 -1 241 79,^ 
as shown in drawing 3 and, and aluminium foil 1 1, and since the silicon ball 10 needed to be pushed in and 
joined to the opening 1 la, homogeneity was required of the spherical diameter of the silicon ball 10, and 
there was a problem of becoming high cost. 

[0006] This invention is made in view of the problem in the above-mentioned conventional technique, and 
the object is in offering the manufacture approach of a photoelectrical inverter that the outstanding 
property is acquired. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, according to the 
manufacture approach of the photoelectrical inverter concerning this invention In the manufacture approach 
of the photoelectrical inverter which arrange many crystalline substance semi-conductor particles of the 
first electric conduction form on the substrate used as one electrode, and an insulating material is made to 
intervene between this crystalline substance semi-conductor particle, and forms the semi-conductor layer 
of the second electric conduction form in the upper part of this crystalline substance semi-conductor 
particle While decomposing the material gas which diluted the semi-conductor layer of said second electric 
conduction form with hydrogen gas. making it deposit on said crystalline substance semi-conductor particle 
and forming, it is characterized by making low concentration of said hydrogen gas to said material gas. and 
forming it above the lower part of the semi-conductor layer of said second electric conduction form. 
[0008] It is desirable for the semi-conductor layer of said second electric conduction form to be a 
crystalline substance semi-conductor by the manufacture approach of the above-mentioned photoelectrical 
inverter. 

[0009] It is desirable for the semi-conductor layer of said second electric conduction form to consist of 
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silicon or silicon carbide by the manufacture approach of the above-mentioned photoelectrical inverter. 
[0010] It is desirable for said crystalline substance semi-conductor particle to be silicon by the manufacture 
approach of the above-mentioned photoelectrical inverter. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a drawing. For a 
substrate and 2, as for the crystalline substance semi-conductor particle of the first electric conduction 
form, and 4, in drawing 1 , an insulating layer and 3 are [ 1 / the semi-conductor layer of the second electric 
conduction form of the lower part and 5 ] the semi-conductor layers of the second electric conduction form 
of the upper part. 

[0012] A metal, a ceramic, resin, etc. are used as a substrate 1. As for a substrate 1, in order to serve as a 
lower electrode, when construction material is a metal, the configuration of a substrate 1 has a monolayer or 
a double layer with other metats that what is necessary is just what has conductivity as a property. In 
addition, in the case of insulators, such as a ceramic and resin, a substrate 1 needs to form a conductive 
layer in the front face. 

[0013] An insulating layer 2 is formed in order to perform separation with a positive electrode and a negative 
electrode. For example, St02, aluminum 203. PbO, ZnO, etc. are formed using the glass slurry used as 
arbitrary components. 1 micrometers or more are suitable for the thickness of an insulating layer 2 at 2/3 or 
less [ of the mean particle diameter of the crystalline substance semi-conductor particle 3 ]. If the 
thickness of an insulating layer 2 becomes 2/3 or more [ of the crystalline substance semi-conductor 
particle 3 ], since the formation field of pn junction becomes small and it becomes impossible to collect 
carriers efficiently, it is not desirable. Moreover, when the thickness of an insulating layer 2 is 0.5 
micrometers or less, since it becomes inadequate insulating between a substrate 1 and the semi-conductor 
layer 4, and a substrate 1 and the semi-conductor layer 4 contact and it becomes the cause of a short 
circuit, it is not desirable. 

[0014] Although the crystalline substance semi-conductor particle 3 of the first electric conduction form 
consists of semiconductor materials, such as silicon and germanium, it is desirable that it is silicon. Although 
there are what has a polygon as a configuration of the semi-conductor particle 3. a thing with a curved 
surface, etc., since the crack or chip which a thing, especially a spherical thing with a curved surface are 
handling cannot happen easily, it is desirable. Although homogeneity and an ununiformity are not asked as 
particle size distribution, since the process for arranging particle size is needed, in the case of homogeneity, 
the case of an ununiformity Is advantageous to making it cheaper. Moreover, the particle size of a particle 3 
is not desirable in order 5-600 micrometers is good, and cannot absorb light enough in less than 5 
micrometers but for conversion efficiency to fall. Since the advantage which will not be different from the 
amount of the semi-conductor raw material used used with the photoelectrical inverter of the plate of a 
conventional type, and applies a particle in the sense of economization of a semi-conductor raw material will 
be lost if 600 micrometers is exceeded, it is not desirable. 

[0015] With a VHF(very high frequency)-CVD method, a plasma-CVD method, a catalyst CVD method, etc., 
the semi-conductor layer 4 of the second electric conduction form carries out minute amount installation, 
and forms the gaseous phase of the Lynn system compound which presents n form to the gaseous phase of 
for example, a silane compound, or the gaseous phase of the boron system compound which presents p 
form. That is, material gas, such as a silane compound diluted with hydrogen gas, is made to decompose and 
deposit. At this time, in the lower semi-conductor layer 4, the concentration of the hydrogen gas when 
forming the semi-conductor layer 4 of the second electric conduction form is high, and is made low by the 
upside semi-conductor layer 5. By making high concentration of the hydrogen gas to the material gas when 
forming the lower semi-conductor layer 4, while quality membraneous quality with little mixing of an impurity 
is obtained, there is the hydrogen passivation effectiveness to the crystalline substance semi-conductor 
particle 3, and conversion efficiency improves. That is, when forming the upside semi-conductor layer 4, 
concentration of hydrogen gas is made low, and it is made the substantia compacta film, and is made for 
impurities, such as oxygen, not to invade into the semi-conductor layer 4, while making concentration of 
hydrogen gas high and making high the passivation effectiveness of the crystalline substance 
semi-conductor particle 3, when forming the lower semi-conductor layer 4. The same effectiveness is 
acquired, also when the concentration of this hydrogen gas is continuously changed from the lower 
semi-conductor layer 4 to the upside semi-conductor layer 5 and the semi-conductor layers 4 and 5 are 
formed, and also when it is made to change gradually and the semi-conductor layers 4 and 5 are formed. 
[0016] Moreover, as for the semi-conductor layers 4 and 5 of the second electric conduction form, it is 
desirable that it is a crystalline substance. It hardly depends for the rate of crystallization also on the 
diameter of crystal grain that what is necessary is just about 50% or more. Since the carriers which could 
form in accordance with the particle shape of the semi-conductor particle 3, and were generated in which 
location inside the crystalline substance semi-conductor particle 3 since permeability thickened thickness 
highly because it is a crystalline substance can also be collected efficiently, it is desirable in order that 
conversion efficiency may improve as a result. 

[0017] When forming the semi-conductor layers 4 and 5 of the second electric conduction form in an 
irregular configuration, it becomes difficult for thickness to cover all the outcrops of a particle 3 along the 
grain child's 3 too thin front face. If thickness is thickened too much, although it becomes good [ coat 
nature ]. loss by the optical absorption of the semi-conductor layer 4 will become large, and conversion 
efficiency will fall reversely. 

[0018] 10-500nm is suitable for thickness. It is 20-300nm more preferably. At the time of thickness lOnm or 
less, coat nature gets worse, when it is 500nm or more, loss by the optical absorption of the 
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semi-conductor layers 4 and 5 becomes large, and conversion efficiency falls. Moreover, as for the 
semi-conductor layers 4 and 5 of the second electric conduction form, It is desirable that they are silicon or 
silicon carbide. 

[0019] The trace element concentration of the semi-conductor layers 4 and 5 of the second electric 
conduction form is 1x1014 - about three 1022 atm/cm. It is desirable, in order that the passivation 
effectiveness may become large and conversion efficiency may improve, if the trace element concentration 
of the lower semi-conductor layer 4 is lowered as compared with the upside semi-conductor layer 5. It is 
desirable, in order that series resistance may decrease and conversion efficiency may improve, if the trace 
element concentration of the upside semi-conductor layer 4 is raised as compared with the lower 
semi-conductor layer 5 and it is high concentration. 

[0020] Furthermore, a protective coat (un-illustrating) may be prepared on the upside semi-conductor layer 
5. As such a protective coat, silicon nitride, titanium oxide, tin oxide, indium oxide, etc. are formed by the 
sputtering method, a plasma-CVD method, etc. It is also possible to give roles, such as the multiple echo 
effectiveness, the acid-resisting effectiveness, a weatherproof improvement, and reduction in resistance. 
[0021] 

[Example] Next, an example is explained about the photoelectrical inverter of this invention. First, an 
insulating layer 2 is formed on a substrate 1 . Aluminum was used for the substrate 1 . The insulating layer 2 
was formed in the thickness of 200 micrometers using the glass paste. Next, the crystalline substance p 
form silicon particle 3 with an average diameter of 500 micrometers has been densely arranged one layer on 
it. Next, it heated more than the softening temperature of an insulating layer 2. said silicon particle 3 was 
sunk in the insulating layer 2, and the substrate 1 was made to contact. Next, n form crystalline substance 
silicon layers 4 and 5 were formed with the catalyst CVD method on the silicon particle 3 and the insulating 
layer 2. Membrane formation gas summarizes the result which the quantity-of^gas-flow ratio of a silane and 
hydrogen was continuously changed from the first stage till termination, and was evaluated in a table 1 using 
a silane, hydrogen, and a phosphine. Substrate temperature at the time of membrane formation was set into " 
300 degrees C, and the pressure was set to 1 Pa. The flow rate of a phosphine was adjusted, the Lynn 
addition concentration to the inside of the crystalline substance silicon layer 4 of n form was made into 
1x1019 atm/cm3. and thickness could be 300nm. The protective coat which consists of silicon nitride on it 
was formed in the thickness of lOOnm. 
[0022] 
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[0023] When the early amount of hydrogen is larger than the amount of hydrogen at the time of termination, 
high conversion efficiency can be acquired and it is sijiitable. so that the above-mentioned result may show. 
[0024] Moreover, n form silicon carbide layers 4 and 5 were formed by the plasma-CVD method. Membrane 
formation gas summarizes the result which the quantity-of^gas-flow ratio of the silane and hydrogen when 
forming n form silicon carbide layers 4 and 5 was uniformly changed to five steps from the first stage till 
termination, and was evaluated in a table 2 using a silane. hydrogen, methane, and a phosphine. Substrate 
temperature at the time of membrane formation was set into 200 degrees C, and the pressure was set to 
0.2Pa. The flow rate of a phosphine was adjusted, n form silicon carbide layer 4 and addition concentration o1 
Lynn to the inside of five were made into 6x1019 atm/cm3. and thickness could be lOOnm. 
[0025] 
[A table 2] 
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[0026] When the early anfiount of hydrogen is larger than the amount of hydrogen at the time of termination, 

conversion efficiency is high and suitable, so that the above-mentioned result may show. 

[0027]. 

[Effect of the Invention] As mentioned above, while decomposing and forming the material gas which diluted 
with hydrogen gas the semi-conductor layer of the second electric conduction form formed in the upper 
part of a crystalline substance semi-conductor particle according to the manufacture approach of the 
photoelectrical inverter of this invention, the photoelectrical inverter of high conversion efficiency is 
realizable from making low concentration of the above-mentioned hydrogen gas to this material gas, and 
forming it above the lower part of the semi-conductor layer of the second electric conduction form. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the structure of the optoelectric transducer manufactured by 
the approach concerning this invention. 

Drawing 2l It is the sectional view showing the conventional optoelectric transducer. 
Drawing 31 It is the sectional view showing other conventional optoelectric transducers. 
^Description of Notations] 

1 Substrate 

2 Insulating layer 

3 Crystalline substance semi-conductor particle 

4 Lower semi-conductor layer 

5 Upside semi-conductor layer 

6 Transparence conductor layer 

7 Amorphous semiconductor layer 

8 Low melting point metal layer 

9 Shimobe aluminium foil 

10 ... Silicon ball which has n form epidermis section on p form 

1 1 ... Up aluminium foil 
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